Introduction
Fishery activities represent an important segment of Croatian economy since they are mostly export oriented. Furthermore, among Croatian agriculture products, export of tune takes very high fifth place (EUMOFA, 2013) . Although, the estimated share of the fishery in GDP varies from 0.2% to 0.7% (RH, 2013b) , still there exist considerable economic and social impact of fisheries. Fisheries provide an important input for fish processing industry where value added is created. Furthermore, fishing represents very important traditional activity of costal, and in particular of island, population, and it is well known that Croatia is characterized by very long coasts and more than 1000 islands. Thus, fishing represents a substantial economic and social activity for vulnerable island population. Furthermore, fresh fish in important input in the tourism sector which is one of the rare progressive economic sectors in Croatia. Therefore, there is a need for economic analyses of the fishery sector. Lack of data often represents a Journal of Economic and Financial Studies.
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barrier for such a kind of research. This paper partly intends to address such a gap by presenting in a systematic way available indicators about the economic aspects of fishery activities in Croatia.
Since Fishery sector is above average in terms of export-import balance, it is necessary to explore the actual importance of such a trade. Thus, this paper evaluated the assumption that Italy is a significant Croatian marine fishery products trading partner. Due to the closeness of Italy, it is expected that this country represents an important trading partner for fishery products. Since, market conditions determine the price formation and distribution of surplus, in order to obtain better understanding of fishery development in Croatia, it is necessary to explore its exchange of fish products with Italy. Gallegati et al. (2011) and Vignes and Etienne (2011) analyzed advanced forms of whole sale fish trading. Highly structured whole-sale market trading nowadays represents a common way of market exchange of fishery product. Although several whole sale fish markets initiated to work in Croatia, todays they are mostly closed. Nonfunctioning of the wholesale market for fish is a consequence of problems with fish trading in Croatia. Since Croatian GDP shows negative or slightly positive trends, improvement in any segment of the economy has to be taken with particular attention. Fish trade in Croatia needs significant improvements.
Trade of unobservable goods may be limited due to the problem of information asymmetry. Marine fishery products in this case are in particular exposed to such a problem. Firstly, marine fishery resources are perishable goods dramatically affected by fishing and storage conditions. Secondly, as this is an export oriented industry, the lack of information about product origins, and producer may deter final consumers from buying such a kind of products. This may cause an absence of trade. Certificates are tools sometimes used to reduce information asymmetry problems (OECD, 2011).
Short overview of databases used to obtain data on the fishery sector and trade balance with Italy is presented in the following section. Caches and production of sea fish in Croatia is analyzed in the third section. Trade balance between with Italy and fishing fleet are presented in the fourth and the fifth section respectively. The paper concludes with the analysis of the fish market and final discussion.
Materials and methods
In order to obtain an insight into fishery sector in Croatia, several databases were overviewed. 3.0 Catches and production of sea fish in Croatia
In this section, we analyze structure and volume of fish and other marine commercial catches. The presentation is based on CBS and EUROSTAT data on fisheries. Lokar and Mason (2006) analyze Croatian fishing sector in less recent period.
The importance and share of marine fishery catches and production in Croatia can be seen in Table 1 . Total fishery production in 2012 is slightly lower than 52 million Euro where majority of these amounts belongs to finfish. Production of freshwater and diadromous fishes is less than the tonne, which can be neglected when compared to marine fishery production since freshwater and diadromous fishes take less than 500 kg, both in 2011 and 2012. Thus, marine fishery production dominates in Croatian fishery production which is the expected state of a Country such a long coast.
Value and volume of all subcategories of fish production has decreased in 2012 compared to 2011. Since value per tonne has also decreased, one can conclude that a fall in value was sharper than a fall in volume. Since freshwater and diadromous fish takes a small portion of total fish catches in Croatia the remaining analysis focuses on marine fishery catches and production.
Catch and production of sea fish and other marine species is presented in Figure 1 and Table 2 . It needs to be mentioned that there is anecdotal evidence that unregistered marine fish catch in Croatia is rather large. Government subsidies and other policy instruments significantly affect the decision of fishermen to register their catches. Catch structure is presented in Table 3 where it can be seen that in 2012 pelagic fish participates with more that 84% in total volume of fish catch. Species which dominates, as in pelagic fish catch, so in total fish catch, is Pilchard with 62.4% in total fish catch and production. The remaining catch mostly belongs to demersal fish. Share of crustaceans in total catch volume is less than 1% during the whole period. Time trends in fish catch and production can be seen in Table 4 which contains annual relative changes in catch volume. It can be noticed that total catch volume increased almost by quarter in 2011 compared to 2010. This increase owes to a vast increase in pelagic fish catch in 2011 by 32% compared to 2010, while catch or production of other marine organisms records negative indices in 2011 compared to 2010. In 2012 compared to 2011, all fish catch categories register negative trends, except oysters and other molluscs and shellfish which can be explained by an increase in mariculture. (2013) Value of purchased through first sale is presented in Table 5 . Data on the value follow trends detected by analysis of catch volume, so that value of purchased fish decreased in 2012 compared to 2011. When the time trend in catch volume and value are compared, it can be noticed that a decrease in total fish catch volume coincides with a decrease in the volume of fish purchased through the first sale. It can be noticed in Table 6 that Italian catch in 2012 was 3 times larger than Croatian catch. However, it can be seen in Figure 2 that Croatian catch demonstrates continuous growth and the Italian catch demonstrate continuous fall. Such trends can partly be a reason for a significant fish export from Croatia to Italy. Since Italian catches shrink, a shortage of domestic fish supply in Italy is compensated by import. When aquaculture activities are compared, ratios are slightly different. Volume of fish production from aquaculture in Italy is almost 10 times larger than in Croatia. In fact, mariculture in Croatia is far from sufficiently developed. There are large capacities for mariculture development along Croatian Adriatic coast. However, due to incompatibility with tourism activities and due to negative environmental impacts, mariculture sector remains relatively small. Fishing is a recognised exporting sector in Croatia where there is a trend to export expensive fishery products and to import cheap ones (EUMOFA, 2013) . Since one of the aims of this paper is to obtain an insight into the relation between Croatia and Italy within the fishery sector, the data on quantity and value of various fishery products are presented in Table 11 . More fish products are exported from Croatia to Italy than imported from Italy to Croatia, with the exception of fresh fillets. Marine vessels and fishing craft Important aspects of the EU common fishery policy are member quotas in terms of fish fleet capacity which affects the catch volume and value. Table 8 provides data on the size of Croatian fishing fleet and tools. Contrary to the trends in catch and production of sea fish, the trends in fishing fleet indicate that the number of vessels has increased recently, as well as total size of vessels measured in gross tonnage (GT) which is a measure unit for the overall size of a ship which is grounded in the International Convention on Tonnage Measurement of Ships (1969). However, total size of vessels decreased in 2012 compared to 2008. The EU Common Fishery policy certainly affected the trends in Croatian fishing fleet since it size is taken into account in the determination of national quotas. The data on fishing tools indicate that single and triple gillnets dominate by number.
In order to obtain closer insight into the level of equipment across vessels, the average size of vessels in GT, and the average number or fishing nets per vessels is presented in Table 9 . The equipment intensity of vessels seems rather stable. An average vessel is equipped by 3 trawl nets, 2 purse seine nets, 2 drift nets and 17 gillnets. A slight increase in average vessel size in terms of GT is noticed in 2012 compared to 2011. Such a trend is not surprising knowing that Croatian fishing ships are rather small compared to the EU averages and represented mostly by small-scale coastal fisheries (EUMOFA, 2013) Arrivals of fishing ships by ports are also analyzed. According to CBS (2011) in 2010, out of the total quantities of goods in the international traffic (8,321 thousand tonnes) loaded in the seaports of the Republic of Croatia, the most of them departed towards ports of Italy (52.4%).
The following table presents traffic in arrivals of fishing ships in Adriatic statistical ports where. Fishing ships include fish catching and fish processing vessels, while a statistical port is composed of one or more ports, controlled by a single port authority. There is an increasing trend in fish ship arrivals, both in number of vessels and GT. The most of arrivals happen in statistical ports of northern Adriatic (Counties: Istria, Primorjei Gorski Kotar, and Lika-Senj). Previously, this share was even larger in terms of GT till 2008 when the trends reversed. From comparison of arrived fishing vessel size in GT in Table 9 to the vessels in Croatian fishing fleet in Table 8 it can be noticed that significantly larger fishing vessels arrive to the statistical ports than vessels contained in Croatian fishing fleet.
Fish market
In terms NACE classification of activities, the main economic activities related to marine fishing are contained in classes: 03.11 (marine fishing), 03.21 (marine aquaculture) and 10.20 (processing and preserving of fish, crustaceans and molluscs), 46.38 (wholesale of other food, including fish, crustaceans and molluscs) and 47.23 (retail sale of fish, crustaceans and molluscs in specialized stores). In 2013, there were 18, 10, 3, 15 and 1 registered firms in mentioned classes respectively, according to the database of FINA (Financial Agency), a leading Croatian company for financial mediation. Those are firms which are obliged to submit annual financial statement to FINA and which main activity is one of the listed above. These data exclude fishing cooperatives and crafts. All mention firms (47 in total) are small ones except one medium-size firm (FINA, 2014).
Thus, fish processing sector is relatively small in Croatia. Traditionally, most of the industry was based on canning, where small pelagic fish was used as a raw material. In a recent period, share of salted fish and frozen fish production has been increasing. Most of the demersal special catch is distributed to the final consumers as fresh that is, it is not used for processing ( Since the wholesale marketplaces are established with difficulties in Croatia (the largest wholesale fish market in Rijeka had bankrupted), the trade channels of the marine fishery products are rather heterogeneous. For example, a significant share of the catches has been sold directly to the restaurants. Thus, as we previously, mentioned. Most of the small pelagic fish is used as input for the fish processing industry or as a feed for tunas. Demersal catches are directed to the restaurants and market-places for the final consumption as fresh, or they are exported after the first sale.
Bush (2004) analyzed the importance of fish trading networks. Thus, we mention here the main players of marine fish distribution network in Croatia. Beside professional fishermen, there exists a category of small-scale fishermen in Croatia, which is not in line with the EU legislation, and thus, it is going to be abolished. The first contact of fish with mainland happens on the landing site. That is a part of the port area, or exceptionally another place outside of port areas, used to unload fish and other marine organisms or other products resulting from commercial marine fishing. Next, the fish is directed to buy off sites, selected objects in line with relevant food regulation serving for the first fish and other marine resources fish sale to the first retail or wholesale buyer. The is a lack of necessary infrastructure which significantly determines market conditions, such as fishing ports, buy off stations and whole sale markets. The lack of storage and cooling capacities limit the capacities of fishermen to adjust to demand. On the side of demand, lack of information is evident, so that one of the aims of National strategy plan for development of fisheries of the Republic of Croatia is improvement in transparency of the market for fish (RH, 2013b) which would improve fishermen market position (European Commission D.G. Maritime Affairs and Fisheries, 2013) . Consumption of fish in Croatia is rather low taking into consideration that that Croatia is a country with very long coast. Lack of trust is one of the reasons for such a low level of consumption. The importance of consumer trust for the fishery sector is discussed in Pieniak et al. (2007) .
Results and discussion
We find that pelagic fish dominates in total fish catch in Croatia, which share demonstrated a dramatic increase in 2011. Crustaceans and other invertebrates participate with less than 1% of total first sale value in 2012.
Time trends of total catch volume and of first sale value surprisingly coincide. Such a finding opposes to what is expected based economic law of demand, due to which a decrease in supply, ceteris paribus, increases the equilibrium market price. Since this analysis is based on an aggregate date, further investigation would be needed in order to infer about the actual causes which drive the trends identified. A decrease in total fish catch volume and value can be an indicator of a serious problem with marine biodiversity so that fish catch deters both in quantity and quality.
Croatian catch in the Mediterranean Sea is about 10% of the Italian catch in the same geographical zone. However, it has been increasing while Italian catch in the same zone has been decreasing so that the gap between Italian and Croatian catches shrinks. Furthermore, it can be concluded that more fish is exported from Croatian to Italy than it has been imported from Italy to Croatia. Dominant exporting category is fresh or chilled fish. Exported and imported values and volumes of most fish product categories increase from 2010 to 2011 and decrease from 2011 to 2012.
However, import of fish fillets varies in the opposite direction, and it firstly decreases and then increases. The value of imported fish fillets constantly increases. Such trends follow the crises, both in Italy and Croatia, so that one may consider the possibility that fish fillet is an inferior good which demand increases with a decrease in income. Furthermore, fish fillets are processed type of fish product which indicates that there is a lack of fish processing companies in Croatia. Molluscs export demonstrates continuous increase, while molluscs import demonstrates continuous decrease which may indicate a better supply from domestic sources such as mariculture.
Average size of Croatian fishing fleet vessel is much lower than the average fishing vessel size arriving at Croatian ports. Although both number and size of fishing vessels has increased from 2008 to 2011, still the Croatian fishing fleet has been composed mostly of small-scale coastal fisheries. Since the EU common fishery policy restricts the size of the fishing fleet, it is questionable if the Croatian fishing fleet may enlarge in the future. Market trade is underdeveloped since whole sale markets do not function. Croatian fish processing industry consists of small firms, while the fishermen are organized into fishing cooperatives through which they sell most of their catch. Underdeveloped infrastructure, such as fishing ports, buy off stations and whole sale markets, significantly affect the market conditions, so that becomes expensive and difficult to place the catch to the international market. Thus, an important part of the catch is sold directly to restaurants and final consumers. Rather small number of firms whose main registered activity is related to fishing or fish processing indicates that the size of this sector is rather small.
Conclusions and policy implications
Volume and value of fish catch in Croatia has decreased. This can be caused by serious deterioration of marine biodiversity. More intense fishery monitoring programs could prevent further losses in marine biodiversity which in turn is crucial for the development of the fishery sector.
Dominance of pelagic fish in total catches in Croatia (i.e. pilchard) indicate that there should be a good input supply for growing mariculture, since such a fish represents a feed for tunas and other types of cultivated fish. Croatian fish market is underdeveloped, and Italy is an important Croatian fish trading partner as confirmed by large exports of fish products from Croatia to Italy. The exports might even increase in the future since it is evident that the Italian catches in the Mediterranean shrink. However, most of the exported fish is fresh or chilled.
Thus, small capacities of Croatian fishing fleet as well as domination of small firms of the fishery sector indicate that the creation of additional value is needed along the fish market trade network. Good functioning of wholesale fish markets, additional storage and cooling capacities, as well as additional information provision about quality through certification, can assure creation of additional value along the chain. In other words, by resolving problems of adverse selection and moral hazard, certification schemes may restore the market and foster the trade. Furthermore, certification may affect the structure of the goods exchanged, so that quality, environmental and social impact of fishing techniques and processes are taken into account.
